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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ, ʭʦʣʦʜʥʳʡ ʯʝʨʜʘʢ, ʢʨʳʰʠ 
ʟʜʘʥʠʡ, ʥʘʣʝʜʠ. 

 
ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʣʝʜʝʡ (ʩʦʩʫʣʝʢ) ʥʘ ʢʨʳʰʘʭ ʟʜʘʥʠʡ ʠ 

ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʪʘʢʦʤʫ ʥʝʛʘʪʠʚʥʦʤʫ ʷʚʣʝʥʠʶ ʯʝʨʜʘʯʥʳʝ ʢʨʳʰʠ 
ʟʜʘʥʠʡ ʩʦ ʩʢʘʪʥʦʡ ʢʨʦʚʣʝʡ. 

ɺ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʫʪʝʧʣʝʥʠʝ ʯʝʨʜʘʯʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʢʘʢ ʤʝʪʦʜ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʣʝʜʝʡ ʥʘ ʢʨʳʰʘʭ ʟʜʘʥʠʡ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʤʠ 
ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. 

 
Key words: energy efficiency, heat balance equation, cold attic, roof covering, icicle, ice-dam. 
 
The following article deals with the problem of icicles formation on the roofs and the elimination methods. 

The attic roofs with pitched roofing are highly susceptible to this negative phenomenon. 
In work warming of garret overlappings as a method of prevention of formation ice-dams on roofs of 

buildings in the operation, being characterized is in detail considered by the lowest temperatures of external air. 
 
ʇʦʩʣʝʜʥʠʝ ʟʠʤʳ ʟʘʧʦʤʥʠʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʤʘʩʩʦʚʳʤʠ ʩʥʝʛʦʧʘʜʘʤʠ, ʥʦ ʠʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʞʝʨʪʚʘʤʠ ʩʦʩʫʣʝʢ. ʂʘʞʜʫʶ ʟʠʤʫ ʦʪ ʩʦʩʫʣʝʢ, ʧʘʜʘʶʱʠʭ ʩ ʢʨʳʰ, ʩʪʨʘʜʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ. ʇʦ 
ʜʘʥʥʳʤ ɸʛʝʥʪʩʪʚʘ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʩʝʛʦ ʟʘ ʪʨʠ ʜʥʷ 26-28 ʬʝʚʨʘʣʷ 2010 ʛ. ʚ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʝ ʦʪ ʩʦʩʫʣʝʢ ʧʦʩʪʨʘʜʘʣʠ 56 ʯʝʣʦʚʝʢ. ʇʨʠ ʵʪʦʤ ʜʝʣʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʤʠ 
ʪʨʘʚʤʘʤʠ. ʃʶʜʠ ʧʦʧʘʜʘʶʪ ʚ ʙʦʣʴʥʠʮʳ, ʦʩʪʘʶʪʩʷ ʠʥʚʘʣʠʜʘʤʠ, ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʩʣʫʯʘʠ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʘʜʝʥʠʝ ʩʦʩʫʣʝʢ ʧʨʠʥʦʩʠʪ ʠ ʤʘʪʝʨʠʘʣʴʥʳʡ ʚʨʝʜ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʩʦʩʫʣʴʢʠ ʧʘʜʘʶʪ ʥʘ 
ʤʘʰʠʥʳ, ʧʨʠʧʘʨʢʦʚʘʥʥʳʝ ʨʷʜʦʤ ʩʦ ʟʜʘʥʠʷʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʩʫʣʝʢ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ 
ʢʘʨʥʠʟʦʚ ʠ ʚʦʜʦʩʪʦʯʥʳʭ ʪʨʫʙ. ʃʝʜ ʚ ʟʘʤʝʨʟʰʠʭ ʚʦʜʦʩʪʦʢʘʭ ʙʣʦʢʠʨʫʶʪ ʦʪʪʦʢ ʪʘʣʳʭ ʚʦʜ, ʪʘʣʘʷ ʚʦʜʘ 
ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʥʘ ʩʪʝʥʳ, ʧʦʜ ʢʨʳʰʫ ʠ ʚʥʫʪʨʴ ʧʦʤʝʱʝʥʠʡ, ʧʨʠʥʦʩʷ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʙʳʪʢʠ [1].  

ʏʘʱʝ ʚʩʝʛʦ, ʩʦʩʫʣʴʢʠ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʚʳʩʪʫʧʘʶʱʠʭ ʫʯʘʩʪʢʘʭ ʬʘʩʘʜʘ ʟʜʘʥʠʷ, ʥʘ ʢʘʨʥʠʟʘʭ, ʦʪʣʠʚʘʭ, 
ʢʦʟʳʨʴʢʘʭ ʙʘʣʢʦʥʘ, ʢʨʘʷʭ ʢʨʳʰʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʫʣʴʢʠ ʫʩʣʦʚʠʷʭ, ʟʘ 
ʦʜʥʠ ʩʫʪʢʠ ʝʝ ʚʝʩ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʩʷ. ɺʝʩ ʥʝʢʦʪʦʨʳʭ ʩʦʩʫʣʝʢ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 300 ʢʛ, ʘ 
ʜʣʠʥʘ ʙʦʣʝʝ ʤʝʪʨʘ. ʉʦʩʫʣʴʢʠ ʤʦʛʫʪ ʦʪʣʘʤʳʚʘʪʴʩʷ ʠ ʧʘʜʘʪʴ ʚʥʠʟ, ʧʦʚʨʝʞʜʘʷ ʚʩʝ, ʯʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʠʤ ʥʘ 
ʧʫʪʠ. 

ɽʩʣʠ ʩʠʣʘ ʪʷʞʝʩʪʠ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʩʦʩʫʣʴʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʦʩʪʘ ʝʝ ʤʘʩʩʳ ʧʨʝʚʳʩʠʪ ʧʨʝʜʝʣ 
ʧʨʦʯʥʦʩʪʠ ʣʴʜʘ ʚ ʪʦʯʢʝ ʥʘʯʘʣʘ ʨʦʩʪʘ, ʪʦ ʩʦʩʫʣʴʢʘ ʦʙʨʫʰʠʪʩʷ. ʇʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʪʘʣʦʡ ʚʦʜʳ 
ʨʦʩʪ ʩʦʩʫʣʴʢʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ ʥʫʣʷ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ 
ʤʘʩʩʳ ʩʦʩʫʣʴʢʠ ʟʘ ʩʯʸʪ ʪʘʷʥʠʷ. 

ʇʨʠ ʢʨʦʚʣʝ ʩ ʥʝʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʠʟʙʝʞʘʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʥʝʡ ʥʘʣʝʜʠ ʧʨʠ 
ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ.  

ɺʦʟʤʦʞʥʳʝ ʦʧʨʘʚʜʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʡ ʚ ʙʦʨʴʙʝ ʩ ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʩʦʩʫʣʴʢʘʤʠ ʥʘ ʢʨʳʰʝ [8-
10]: 

ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʧʦʩʦʙ ʙʦʨʴʙʳ ʩ ʩʦʩʫʣʴʢʘʤʠ - ʵʪʦ ʨʫʯʥʦʝ 
ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʥʘʣʝʜʠ ʩ ʧʦʤʦʱʴʶ ʣʦʧʘʪ, ʣʦʤʦʚ ʠ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ [1], ʪʦ ʝʩʪʴ ʧʨʠʭʦʜʷʪ 
ʧʨʦʤʳʰʣʝʥʥʳʝ ʘʣʴʧʠʥʠʩʪʳ ʠ ʥʘʯʠʥʘʶʪ ʧʨʦʩʪʦ ʩʙʠʚʘʪʴ ʩʦʩʫʣʴʢʠ ʩ ʢʨʳʰʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʚʩʝ ʵʪʦ ʩʦʟʜʘʝʪ 
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ʥʘ ʢʨʳʰʘʭ. / 
Nemova D.V. Renovation of garret overlappings as technical action about prevention of formation ice-dams. 

ʈʠʩʫʥʦʢ 1. ʅʘʜʫʚʥʘʷ ʚʘʪʘ ï ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʣʶʜʝʡ: ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʪʨʦʪʫʘʨʳ, ʘ ʯʪʦʙʳ ʣʶʜʠ ʥʝ ʧʦʧʘʜʘʣʠ ʧʦʜ ʤʘʰʠʥʳ, 
ʦʙʭʦʜʷ ʧʝʨʝʢʨʳʪʳʝ ʧʝʰʝʭʦʜʥʳʝ ʟʦʥʳ, ʪʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʝʱʝ ʠ ʯʘʩʪʴ ʜʦʨʦʛʠ. ɽʱʝ ʦʜʠʥ ʤʠʥʫʩ ʪʘʢʦʛʦ 
ʩʧʦʩʦʙʘ ʙʦʨʴʙʳ ʩ ʩʦʩʫʣʴʢʘʤʠ: ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʣʴʧʠʥʠʩʪʦʚ - ʢʦʤʤʫʥʘʣʴʥʳʝ 
ʩʣʫʞʙʳ ʩʪʘʨʘʶʪʩʷ ʥʘ ʥʠʭ ʩʵʢʦʥʦʤʠʪʴ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʙʠʚʘʪʴ ʩʦʩʫʣʴʢʠ ʧʳʪʘʶʪʩʷ ʠ ʧʨʠ ʧʦʤʦʱʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ. ʅʦ ʵʪʦʪ 
ʩʧʦʩʦʙ ʥʝ ʚʳʛʣʷʜʠʪ ʚʝʩʴʤʘ ʥʘʜʝʞʥʳʤ. 

ɽʱʝ ʦʜʠʥ ʤʝʪʦʜ ʙʦʨʴʙʳ - ʵʪʦ ʫʜʘʣʝʥʠʝ ʩʦʩʫʣʝʢ ʫʣʴʪʨʘʟʚʫʢʦʤ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʤʦʱʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʤʧʫʣʴʩʘ, ʢʦʪʦʨʳʡ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 
ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʩʦʩʫʣʴʢʠ ʠ ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʨʘʟʨʫʰʝʥʠʶ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤʫ ʧʘʜʝʥʠʶ 
ʩʦʩʫʣʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʦʪʫʘʨʘ. ʅʝʜʦʩʪʘʪʢʦʚ ʫ ʦʧʠʩʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ʉʘʤʳʡ ʛʣʘʚʥʳʡ - 
ʙʦʣʴʰʘʷ ʥʘʯʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʠʩʪʝʤʳ ʥʘ 1 ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʟʘʱʠʱʘʝʤʦʛʦ ʢʘʨʥʠʟʘ, ʜʦʭʦʜʷʱʘʷ ʜʦ 200 
ɽʚʨʦ. 

ʄʝʪʦʜ ʢʘʙʝʣʴʥʦʛʦ ʦʙʦʛʨʝʚʘ ʦʩʥʦʚʘʥ ʥʘ ʟʘʱʠʪʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʦʚʣʠ ʠ ʚʦʜʦʩʪʦʢʘ, ʧʫʪʝʤ ʧʦʜʦʛʨʝʚʘ, 
ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʧʣʦʚʳʜʝʣʷʶʱʝʛʦ (ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ) ʵʣʝʢʪʨʦʢʘʙʝʣʷ. ʆʙʦʛʨʝʚʘʶʪʩʷ 
ʥʝʦʙʭʦʜʠʤʳʝ ʯʘʩʪʠ ʢʨʳʰʠ ʠ ʚʦʜʦʩʪʦʢʘ - ʪʘʤ, ʛʜʝ ʚʦʟʤʦʞʥʦ ʩʢʦʧʣʝʥʠʝ ʩʥʝʛʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʣʴʜʘ ʠ 
ʩʦʩʫʣʝʢ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ ʫ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ: ʥʘ ʢʨʳʰʝ ʠ ʚʦʜʦʩʪʦʢʝ ʥʝ 
ʬʦʨʤʠʨʫʶʪʩʷ ʩʦʩʫʣʴʢʠ ʠ ʟʘʤʝʪʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʣʴʜʘ, ʯʪʦ ʟʘʱʠʱʘʝʪ ʢʘʢ ʩʘʤʫ ʢʨʳʰʫ, ʪʘʢ ʠ ʚʦʜʦʩʪʦʢ ʦʪ 
ʢʘʢʠʭ ʣʠʙʦ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʛʘʨʘʥʪʠʨʫʝʪ ʜʦʣʛʦʣʝʪʥʶʶ ʩʣʫʞʙʫ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʦʚʝʣʴ.  

ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʡ ʘʥʪʠʦʙʣʝʜʝʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʠʡ ʤʝʪʦʜ ʢʘʙʝʣʴʥʦʛʦ 
ʦʙʦʛʨʝʚʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ ʠ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʙʦʣʴʰʘʷ 
ʧʦʪʨʝʙʣʷʝʤʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʘʤʝʪʥʳʭ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [3]. 

ʇʨʦʚʝʜʷ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʩʦʩʫʣʴʢʘʤʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 
ʪʦʤ, ʯʪʦ ʧʨʦʙʣʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʨʝʰʘʪʴ, ʘ ʧʨʝʜʫʧʨʝʞʜʘʪʴ [4-7, 16-18]. 

ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʝʜ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʚʦʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʝʥʴʰʝ ʥʫʣʷ ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. 
ʉʥʝʛ ʥʘ ʢʨʳʰʘʭ ʪʘʝʪ ʜʘʞʝ ʚ ʩʘʤʫʶ ʭʦʣʦʜʥʫʶ ʧʦʛʦʜʫ ʠʟ-ʟʘ ʪʝʧʣʘ, ʧʨʦʥʠʢʘʶʱʝʛʦ ʩ ʯʝʨʜʘʢʘ ʠ ʦʪ 
ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ɺʦʜʘ ʩʪʝʢʘʝʪ ʢ ʢʨʘʶ ʢʨʳʰʠ (ʩʚʝʩʫ), ʛʜʝ, ʢʦʥʪʘʢʪʠʨʫʷ ʩ ʭʦʣʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 
ʦʙʜʫʚʘʝʤʦʡ ʚʦʟʜʫʭʦʤ, ʟʘʤʝʨʟʘʝʪ [2]. ɺʝʩʴ ʨʘʩʪʘʷʚʰʠʡ ʥʘ ʢʨʳʰʝ ʩʥʝʛ ʧʨʠ ʤʠʥʫʩʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
ʚʥʝʰʥʝʛʦ ʚʦʟʜʫʭʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʣʝʜ ʥʘ ʢʘʨʥʠʟʝ ʠ ʚʦʜʦʩʪʦʯʥʳʭ ʞʝʣʦʙʘʭ, ʪʘʢ ʢʘʢ ʥʘ ʵʪʠ ʫʯʘʩʪʢʠ ʢʨʳʰʠ 
ʥʝ ʧʦʩʪʫʧʘʝʪ ʪʝʧʣʦ ʠʟ ʜʦʤʘ. ʅʘ ʦʙʨʘʟʦʚʘʥʠʝ ʣʴʜʘ ʥʘ ʢʨʳʰʝ, ʩʦʩʫʣʝʢ, ʚʣʠʷʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ 
ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʘ ʠ ʝʝ ʰʝʨʦʭʦʚʘʪʦʩʪʴ. ɽʩʣʠ ʫʛʦʣ ʩʢʣʦʥʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ) ʙʦʣʝʝ 40 ï 60 
ʛʨʘʜʫʩʦʚ, ʪʦ ʧʨʠ ʩʥʝʛʦʧʘʜʝ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʥʘ ʢʨʳʰʝ ʥʝ ʦʙʨʘʟʫʝʪʩʷ [11,14].  

ʊʘʢʞʝ, ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʟʠʤʦʡ ʩʦʩʫʣʝʢ ʥʘ ʢʨʦʚʣʷʭ ʠ 
ʢʘʨʥʠʟʘʭ ʷʚʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʣʠ (ʫʪʝʧʣʝʥʠʝ), ʘ ʪʘʢʞʝ ʚʝʥʪʠʣʷʮʠʷ 
ʧʦʜʢʨʦʚʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ [7] .  

ʀʤʝʥʥʦ ʵʪʦʪ ʤʝʪʦʜ ʙʦʨʴʙʳ ʩ 
ʥʘʣʝʜʴʶ ʥʘ ʢʨʦʚʣʷʭ ʙʳʣ ʚʟʷʪ ʟʘ ʦʩʥʦʚʫ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 
ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ çʉʠʪʠ ʉʝʨʚʠʩè ʠ 
PAROC Group. ʀʤʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 
ʫʪʝʧʣʝʥʠʝ ʯʝʨʜʘʯʥʳʭ ʧʝʨʝʢʨʳʪʠʡ, 
ʢʦʪʦʨʦʝ ʚʝʜʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʦʚʦʡ 
ʪʝʭʥʦʣʦʛʠʠ - ʥʘʜʫʚʥʦʡ ʚʘʪʳ (ʈʠʩʫʥʦʢ 1). 
ʅʘʜʫʚʥʘʷ ʚʘʪʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʧʝʮʠʘʣʴʥʦ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 
ʧʝʨʝʢʨʳʪʠʡ ʠ ʪʨʫʙʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʜʫʚʥʦʡ ʚʘʪʳ ʷʚʣʷʝʪʩʷ 
ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʠʟʦʣʷʮʠʠ 
ʧʦʜʢʨʦʚʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʣʷ 
ʫʩʪʘʥʦʚʢʠ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʨʝʙʫʝʪʩʷ 
ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ - 
ʚʦʟʫʜʦʭʦʜʫʚʥʘʷ ʤʘʰʠʥʘ. ʈʝʟʫʣʴʪʘʪʦʤ 
ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ 

ʙʝʩʰʦʚʥʳʡ, ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʡ 
ʩʣʦʡ ʫʪʝʧʣʠʪʝʣʷ ʧʦʜʢʨʦʚʝʣʴʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 


